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As  a  member  of  the  panel  on  "Literacy  Through  Braille,"  Dr.  Lowenfeld  has  asked  that 
I  speak  to  you  about  so-called  "automated  Braille,"  that  is,  the  production  of  Braille 
materials  through  the  employment  of  a  computer.  I  also  assume  that  he  would  like  me  to 
give  you  some  assessment  of  the  practicality  of  such  production  methods. 

At  the  present  time,  there  are  several  systems  of  computer  translations  of  ink  print 
to  Braille  in  various  stages  of  development  throughout  the  world.  Because  the  American 
Printing  House  for  the  Blind,  in  cooperation  with  the  International  Business  Machines  Corp¬ 
oration,  pioneered  the  original  project,  and  because  the  system  at  the  Printing  House  is 
the  only  one  currently  in  regular  production,  and,  of  course,  because  it  is  the  system  with 
which  I  am  most  familiar,  I  shall  use  it  as  an  illustration. 

First,  what  are  the  procedures?  Briefly  stated,  they  are  as  follows: 

(1)  A  sighted  keypunch  operator  punches  the  ink-print  copy,  letter  by  letter, 
into  a  set  of  cards,  thereby  paralleling  grade  1  Braille. 

(2)  This  original  set  of  cards  is  verified  by  another  keypunch  operator  who 
produces  another  set.  of  cards,  while  at  the  same  time  checking  and  correcting  discrepancies 
found  in  the  first  deck. 

(3)  The  corrected  deck  of  cards  is  then  taken  to  a  piece  of  equipment  which 
automatically  transfers  the  information  on  the  cards  to  magnetic  tape. 

(4)  The  information  on  the  magnetic  tape  is  then  fed  into  a  computer  programmed 
not  only  for  English  grade  2  Braille,  but  also  for  the  insertion  of  Braille  format  directions 
--paragraphing,  page  numbering,  ends  of  pages,  and  so  on.  The  result  of  this  operation  is 
another  magnetic  tape,  but  this  time  one  that  is  completely  coded  for  contracted  Braille, 

as  well  as  embossing  directions  for  format. 

(5)  The  information  on  the  second  tape  is  then  transferred  to  another  set  of 
cards,  which  are  fed  into  a  regular  IBM  card  reader  which  activates  an  electronically- 
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automated  s  tereograph  machine,  which  in  turn  produces  the  embossed  plates  from  which  we  print 
Braille  books. 

(6)  Additionally,  at  the  present  time,  we  are  still  taking  a  set  of  proofs  of 
the  metal  plate  and  giving  all  materials  one  proofreading  in  the  usual  fashion,  using  a 
blind  Braillist  working  with  a  sighted  copyholder. 

Having  proven  beyond  doubt  the  workability  of  a  system  of  automated  Braille  production, 
the  question  should  be  asked  "why  automate  in  the  first  place?"  There  are  three  reasons: 

(1)  Rising  production  costs;  (2)  Need  for  increased  and  faster  production;  and  (3)  Flexi¬ 
bility  in  production. 

Let  us  discuss  first  the  problem  of  rising  production  costs.  Currently,  it  is  esti¬ 
mated  that  the  cost  of  making  the  embossed  printing  plates,  on  a  paid,  non-profit  basis, 
represents  about  two-thirds  of  the  price  of  a  press-printed  Braille  book.  In  today's  ex¬ 
panding  economy  in  the  United  States,  escalating  labor  costs  demand  that  some  way  be  found 
to  reduce  the  man  hours  required  in  the  manufacture  of  any  product.  Under  the  traditional 
system  for  the  mass  production  of  Braille,  stereograph  operators,  usually  women,  are  hired 
from  the  general  labor  market  and,  starting  from  scratch,  are  taught  the  Braille  code  with 
its  myriad  explicit  rules  of  usage  as  well  as  how  to  operate  the  stereograph  machine  and 
make  corrections  on  the  metal  plates.  The  time  needed  to  acquire  these  skills  often  takes 
up  to  two  years,  with  many  a  prospective  operator  dropping  by  the  wayside  for  one  reason 
or  another.  Since  all  of  this  training  must  be  done  on  an  in-service  basis,  overhead 
charges  become  exceedingly  high  where  there  are  a  number  of  trainees  in  the  department. 
Additionally,  factors  such  as  marriage,  pregnancy,  and  movement  of  families  result  in  high 
personnel  turnover.  Further,  manual  operation  of  a  stereograph  machine  is  slow,  even  the 
best  operator  being  limited  to  50  Braille  pages  per  eight-hour  day,  minus  the  time  used  in 
making  corrections.  Proofreading  costs  are  high,  also,  since  all  Braille  materials  except 
magazines  produced  at  the  Printing  House  are  given  two  proofreadings,  each  reading  being 
done  by  a  two-person  team  of  blind  proofreader  and  sighted  copyholder. 

Under  the  automated  system,  direct  labor  costs  are  greatly  reduced.  Trained  key¬ 
punch  operators  can  be  drawn  from  the  general  employment  market,  and  require  only  two  or 


three  weeks  of  in-service  training  for  braille  production.  Since  the  final  deck  of  cards 
which  activates  the  stereograph  machine  is  already  checked  for  accuracy,  most  errors,  ex-^ 
cept  those  produced  by  machine  failure  of  the  embossing  machine  (i.e.,  dropped  and  raised 
dots,  and  the  like),  have  been  eliminated,  and  there  is  need  for  only  one  proofreading. 
Finally,  the  operator  who  supervises  the  actual  embossing  of  the  plates  need  not  be  a  Brai! 
expert,  but  only  able  to  read  Braille  page  numbers,  and  is  able  to  keep  three  stereograph 
machines  in  operation  at  one  time,  with  a  resulting  production  of  nearly  200  pages  of 
Braille  in  an  eight-hour  day. 

What  about  the  need  for  increased  production?  Records  show  that  back  in  the  early 
1930 's  the  Printing  House  was  producing  about  30,000  new  pages  of  Braille  per  year,  inclu¬ 
ding  textbooks,  general  literature,  magazines,  and  music.  Today  this  figure  has  risen  to 
over  150,000  pages  per  year,  again  covering  all  types  of  material.  And  we  know  that  the 
demand  for  multi-copy,  press-printed  Braille  is  on  the  increase,  and  some  way  must  be  fount 
to  meet  the  need.  Since  for  the  past  two  years,  from  25,000  to  30,000  new  Braille  plates 
have  been  produced  annually  by  computer  Braille,  it  has  been  possible  to  augment  producti^jj 
by  that  much  each  year. 

Finally,  there  is  the  need  for  flexibility  of  operation.  As  head  of  the  Braille 
embossing  department  of  the  Printing  House,  I  can  assure  you  that  there  are  highs  and 
lows  in  demand  for  new  Braille  plates.  This  leads  to  a  delicate  balancing  act  in  order  to 
supply  sufficient  trained  operators  at  peak  levels,  and  still  keep  them  going  in  slack 
periods,  since  the  temporary  layoff  of  trained  Braille  experts  would  be  suicidal.  Under 
automation,  it  is  not  necessary  to  pay  the  salaries  of  machinery  not  in  use,  while  the  worl 
of  the  keypunch  operators  can  be  changed  at  a  moment's  notice  from  Braille  to  other  project! 
of  the  institution. 

In  spite  of  the  pluses,  there  are  some  serious  minuses  as  well.  First,  there  is  the 
matter  of  overall  costs  of  equipment  and  maintenance  thereof.  Because  IBM  generously  gave 
us  the  free  use  of  a  709  computer  and  its  maintenance  for  five  years,  and  in  spite  of  the 
heavy  costs  of  installation  of  the  equipment  as  well  as  a  large  air-conditioning  unit  to 
serve  the  computer,  we  at  the  APH  have  been  able  to  keep  production  costs  for  computer 


Braille  a  little  under  those  of  manual  operation.  However,  if  the  cost  of  the  computer  had 
to  be  counted  in,  the  price  would  be  prohibitive.  Fortunately,  developments  in  the  field 
of  computing  are  constantly  looking  to  drastic  reduction  in  costs  and  maintenance  of  equip¬ 
ment,  while  computer  capabilities  are  being  enhanced.  It  would  therefore  seem  that  the  time 
is  not  too  far  off  when  the  Printing  House  can  justify  the  cost  of  a  single  computer  which 
can  be  used  for  both  Braille  translation  and  automation  of  other  activities  of  the  institu¬ 
tion. 

Again,  there  is  the  relatively  high  cost  of  having  to  use  two  keypunch  operators  to 
provide  the  input  of  information  on  the  original  deck  of  cards.  Again  fortunately,  two 
possibilities  seem  to  be  developing  to  overcome  this  problem.  The  immediate  one  is  that 
many  ink-print  publishers  are  automating  their  typesetting  through  the  development  of  tape- 
controlled  linotype  machines  or  other  similar  devices.  The  tapes,  of  course,  direct  the 
typesetting  procedures  of  the  linotype  machine,  and,  therefore,  replace  the  human  operator 
as  in  automated  Braille.  A  number  of  engineering  groups  are  interested  in  developing  com¬ 
puter  programs  which  would  modify  these  tapes  so  that  they  can  replace  the  keypunch  input 
for  Braille.  One  such  program,  developed  at  MIT,  is  now  available,  while  the  possibilities 
of  experimentally  using  this  technique  in  concert  with  the  automated  Braille  system  to  pub¬ 
lish  such  material  as  the  weekly  news  summary  of  the  New  York  Times  are  currently  being  dis¬ 
cussed.  The  main  problem  with  using  such  ink-printers'  tapes,  however,  is  that  they  have 
not  been  corrected,  and  some  way. must  be  found  to  make  these  corrections  on  a  new  tape  be¬ 
fore  they  could  be  used  for  input  for  Braille. 

The  possibility  of  using  optical  sensors  to  read  print  and  provide  the  input  for 
Braille  has  been  talked  of  for  more  than  thirty  years  although  not  until  recently  as  a 
substitute  for  the  keypuncher.  Developments  in  this  area  are  still  in  their  infancy,  but 
their  successful  use  by  banks  in  bookkeeping  checking  acounts  has  already  been  accomplished. 

One  other  possibility  of  reduction  in  costs  would  be  the  complete  elimination  of 
proofreading.  While  there  is  a  pretty  rigid  system  of  checking  for  accuracy  on  input  and 
computer  translation,  there  still  needs  to  be  developed  a  system  of  automatic  checking  of 
machine  failure  of  the  stereograph  machine  itself.  Whether  such  a  system  can  be  developed, 


I  do  not  know,  but  I  certainly  would  like  to  see  some  good  engineering  minds  turn  their 
attention  to  the  possibilities. 


Aside  from  cost  factors,  it  must  also  be  recognized  that  at  the  present  time  the  co 
puter  still  cannot  translate  all  kinds  of  copy,  such  as  music,  mathematics,  tabular  materi 
and  so  on.  When  such  copy  appears  in  a  book  being  embossed  by  automation,  it  is  necessary 
for  an  expert  Braillist  to  manually  insert  the  material  on  the  Braille  plate.  However,  mu 
development  work  has  been,  and  is  being  done  to  increase  the  versatility  of  the  computer 
program.  Programs  have  been  developed  to  cover  the  embossing  of  poetry,  interlined  materia 
for  primary  grades,  the  insertion  of  ink-print  as  well  as  Braille  page  numbers  required  in 
textbooks,  and  the  like.  Also,  under  a  Government  grant,  a  program  is  being  developed  fo 
the  Nemeth  Code  of  Braille  Mathematics.  I  do  not  believe,  however,  that  it  will  ever  be 
possible  to  automate  the  embossing  of  Braille  music,  since  the  tenets  of  the  International 
Braille  Music  Notation  require  the  exercise  of  judgment  on  the  part  of  the  Braillist  as  to 
how  to  set  up  copy  in  far  too  many  instances.  I  also  personally  see  no  need  to  develop  a 
system  of  hyphenation  of  words  at  ends  of  lines.  Frankly,  I  think  there  has  been  far  toq^|| 
much  attention  paid  on  this  score  through  the  years,  just  to  save  a  little  space,  and  not 
enough  to  the  resulting  inconvenience  to  the  reader  who  must  encounter  words  written  in  a 
different  form  than  when  unhyphenated.  Fortunately,  there  is  a  trend  even  in  ink  print 
away  from  hyphenation,  and  hopefully  the  idea  will  eventually  penetrate  to  the  world  of 
Braille. 


One  other  technological  development  should  also  be  called  to  your  attention.  This 
is  the  high-speed  Braille  printer.  This  machine  is  fed  by  the  magnetic  tape  which  comes 
from  the  computer  to  make  single  copies  of  high  quality  Braille  printed  on  paper.  One- 
side  printing  only  is  possible.  Such  machines  are  now  under  development  by  a  number  of 
groups,  including  Honeywell  and  IBM.  In  their  present  state  of  development,  they  do  not 
appear  useful  for  mass  production.  However,  they  do  provide  hope  for  making  available  sinj 
copies  of  material  on  demand.  Coupled  with  the  system  previously  discussed,  high-speed 

i 

printers  could  do  much  to  supply  the  short-run  market  for  Braille  composed  of  students  anr 
others  who  require  a  wide  variety  of  materials  which  are  not  of  sufficient  interest  tc 
warrant  mass  production. 


In  closing,  I  would  like  to  point  out  one  plus  that  has  come  to  me  personally  with 
the  advent  of  automation  at  the  Printing  House.  As  you  may  know,  the  summer  temperatures 
in  Louisville  can  run  as  high  as  100°  F  (38°  C)  and  stay  in  the  90's  for  days,  accompanied 
by  similarly  high  humidity.  Because  the  computer  equipment  will  not  run  in  such  adverse 
climate,  it  was  necessary  for  the  Printing  House  to  spend  $50,000  on  air-conditioning  equip 
ment  to  service  the  machinery.  I  don't  think  I  was  ever  so  elated  as  the  day  the  card¬ 
reading  equipment  in  the  stereograph  room  broke  down  from  the  heat,  although  the  stereo¬ 
graph  operators  were  expected  to  continue  to  work.  May  I  say  that  we  now  have  air- 
conditioning  at  the  APH,  including  the  stereograph  department. 


